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In the title compound, Ci 5 H 15 N50 2 S2, the phenyl rings make 
dihedral angles of 4.03 (4) and 9.77 (5)° with the plane defined 
by the central N— N— C— N— N atoms (r.m.s. deviation = 
0.010 A). The C-S-C-C torsion angles of the methyl- 
sulfanyl groups with their respective phenyl rings are 
-7.47 (13) and -72.07 (13)°. The shortest centroid-centroid 
distance of 3.707 A occurs between the two ^-systems N— N— 
C— N— N and the benzene ring in the diazene 1-position. The 
H atom bound to the N atom is involved in intramolecular N— 
H- ■ -N and N— H- ■ -S contacts, while the nitro O atoms are 
involved in intermolecular C— H- ■ O contacts. 

Related literature 

For the chemistry of dithizone, see: Irving (1977). For related 
structures, see: Laing (1977); Mito et al. (1997); Gilroy et al. 
(2008). For the synthesis of nitroformazans, see: Pelkis et at 
(1957). For DFT and electrochemistry studies of dithizone, 
see: von Eschwege & Swarts (2010); von Eschwege, Conradie 
& Kuhn (2011). 



Experimental 

Crystal data 

C 15 H 15 N 5 0 2 S 2 
M, = 361.44 
Monoclinic, P2Jc 
a = 4.7283 (2) A 
b = 17.9791 (10) A 
c = 19.3865 (8) A 
B = 103.646 (2)° 

Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 
T min = 0.870, T m „ = 1.000 



Refinement 

R[F 2 > 2a(F 2 )] = 0.031 

wR(F 2 ) = 0.086 

5 = 1.04 

3960 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 1601.54 (13) A J 
Z = 4 

Mo Ka radiation 
IX = 0.35 mm~' 
T = 200 K 

0.79 x 0.21 x 0.07 mm 



14965 measured reflections 
3960 independent reflections 
3301 reflections with / > 2a(I) 
R iM = 0.019 



219 parameters 

H-atom parameters constrained 
A/w = 0.31 e A~ 3 
Apmh>= -0.25 e A~ 3 



D-H-A 


D-H 


H-A 


D- ■ A 


D-H-A 


N4-H4- ■ S2 


0.88 


2.60 


3.0248 (13) 


110 


N4-H4- ■ Nl 


0.88 


1.99 


2.6229 (16) 


128 


C2-H2B- ■ Ol' 


0.98 


2.36 


3.253 (2) 


151 


C25-H25-02" 


0.95 


2.45 


3.1901 (19) 


134 


Symmetry codes: (i) — > 


.-, v + 1, -z - 


h A; (ii) -x + 2, -i 


',-Z + l. 





Data collection: APEX2 (Bruker, 2010); cell refinement: SAINT 
(Bruker, 2010); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997) and Mercury (Macrae et al, 2006); soft- 
ware used to prepare material for publication: SHELXL97, 
PLATON (Spek, 2009) and publCIF (Westrip, 2010). 

The research funds of the University of the Free State, the 
Nelson Mandela Metropolitan University and the National 
Research Foundation are gratefully acknowledged. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: ZQ2147). 
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(£)-l-[2-(Methylsulfanyl)phenyl]-2-({(^)-2-[2- 
(methylsulfanyl)phenyl] hydrazinylidene} (nitro)methyl)diazene 

K. G. von Eschwege, F. Muller and E. C. Hosten 
Comment 

During the synthesis of the versatile trace metal analysis dithizone reagent, aniline is first diazotized and then treated with 
nitromethane to form the bright orange-red nitroformazan product (Pelkis et al, 1957). Ammonia and hydrogen sulfide gas 
are used to substitute the nitro group with sulfur towards the formation of dithizone, the chemistry of which is extensively 
described in the literature (Irving, 1977). Single crystal X-ray structures of nitroformazan derivatives were determined by 
Gilroy et al. (2008), Mito et al. (1997) and the dithizone structure by Laing (1977), while we performed extensive DFT (von 
Eschwege et al, 2011) and electrochemistry studies (von Eschwege & Swarts, 2010) on the free ligand. 

We recently embarked on a study during which we synthesized a series of electronically altered dithizones for the purpose 
of investigating its altered redox and structural properties. During this process, crystals of the title compound, suitable for 
X-ray crystallography, were grown from an acetone solution overlaid with «-hexane. 

The least square planes defined by the phenyl rings with respect to the plane defined by the Nl, N2, C3, N3 and N4 
atoms enclose dihedral angles of 9.77 (5)° and 4.03 (4)° (Fig. 1). The torsion angles of the 5-methyl groups with their 
respective phenyl rings are 7.47 (13)° and 72.07 (13)°. The shortest centroid-centroid distance of 3.707 A occurs between 
the two 7i-systems Nl — N2 — C3 — N3 — N4 and C 1 1— C 12— C 1 3— C 14— C 1 5— C 1 6. The H atom bound to N4 is involved 
in intramolecular N — H - N and N — H-S contacts while the nitro O atoms have intermolecular C — H--0 contacts (Fig. 2). 
The packing of the title compound in the crystal is shown in Figure 3. 

Experimental 

Solvents (AR) purchased from Merck and reagents from Sigma-Aldrich were used without further purification. The ortho- 
5-methyl derivative of nitroformazan was prepared according to the procedure reported by Pelkis et al. (1957). Af.p. 144 
°C. l max (dichloromethane) 320, 479 nm. 5 H (600 MHz, CDC1 3 ) 14.76 (1 H, 1 x s, 1 x NH), 2.50 (6 H, 1 x s, 2 x SCH 3 ), 
8.03 - 7.34 (8 H, 3 x m , 2 x C 6 H 4 ) 

Refinement 

All hydrogen positions were calculated after each cycle of refinement using a riding model, with C — H = 0.95 A and (7i S0 (H) 
= 1.2(7 eq (C) for aromatic H atoms, with N— H = 0.88 A and U lS0 (H) = 1.2(7 eq (N), and with C— H = 0.98 A and (7 iso (H) 
= 1.5J7 e q(C) for methyl H atoms. The H atoms of the methyl groups were allowed to rotate with a fixed angle around the 
C— C bond to best fit the experimental electron density [HFIX 137 in SHELXL97 (Sheldrick, 2008)]. 
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Fig. 1. The molecular structure of the title compound, with atom labels and anistropic dis- 
placement ellipsoids drawn at the 50% probability level. 



Fig. 2. Inter- and intramolecular contacts in the crystal structure of the title compound (ellips- 
oids drawn at the 50% probability level). Symmetry operators: (i) =-x,y+ 1/2, -z + 1/2; (ii) = 
-x + 2, -y, -z+ 1. 




Fig. 3. Molecular packing of the title compound (anistropic displacement ellipsoids drawn at 
50% probability level). 



(£)-1-[2-(Methylsulfanyl)phenyl]-2-({(£)-2-[2- (methylsulfanyl)phenyl]hydrazinylidene}(nitro)methyl)diazene 



Crystal data 
C 15 H 15 N 5 0 2 S 2 
M,-= 361.44 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 4.7283 (2) A 
b= 17.9791 (10) A 
c= 19.3865 (8) A 
(3= 103.646 (2)° 

V= 1601.54(13) A 3 
Z = 4 



F(000) = 752 

D x = 1.499 MgnT 3 

Melting point: 417 K 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 8473 reflections 

6 = 2.3-28.3° 

|i = 0.35 mm 1 

J=200K 

Platelet, red 

0.79 x 0.21 x 0.07 mm 



Data collection 

Bruker APEXII CCD 
difixactometer 

Radiation source: sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 

r min = 0.870, r max = l.ooo 

14965 measured reflections 



3960 independent reflections 

3301 reflections with / > 2a(I) 
R mt = 0.019 

6max ~~ 28.3 , 0 m jn ~~ 2.2 

h = -6^5 

k = -23-^23 
/ = -25^25 
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Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 >2o(F 2 )] = 0.031 
wR(F 2 ) = 0.086 
S= 1.04 

3960 reflections 
219 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = 1/[g 2 (F 0 2 ) + (0.0396.P) 2 + 0.7279P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 

Ap max = 0.31 eA~ 3 
Ap m i„ = -0.25 e A~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > g(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 


II- *IJJ 

^iso ' ^eq 


SI 


-0.33810 (7) 


-0.05295 (2) 


0.125542 (19) 


0.02859 (10) 


S2 


0.10204 (8) 


0.22354 (2) 


0.39420 (2) 


0.03395 (11) 


Ol 


0.2660 (3) 


-0.13599 (7) 


0.23524 (7) 


0.0451 (3) 


02 


0.6661 (3) 


-0.11093 (7) 


0.31138 (6) 


0.0419 (3) 


Nl 


-0.0436 (2) 


0.06137(7) 


0.24775 (6) 


0.0261 (2) 


N2 


0.0632 (2) 


-0.00197 (7) 


0.23768 (6) 


0.0254 (2) 


N3 


0.4414 (3) 


0.00974 (7) 


0.34898 (6) 


0.0262 (2) 


N4 


0.3493 (3) 


0.07389 (7) 


0.36783 (6) 


0.0275 (3) 


H4 


0.2011 


0.0966 


0.3397 


0.033* 


N5 


0.4207 (3) 


-0.09471 (7) 


0.27813 (6) 


0.0288 (3) 


CI 


-0.6361 (3) 


-0.08689 (10) 


0.05684 (8) 


0.0368 (3) 


H1A 


-0.8170 


-0.0839 


0.0731 


0.055* 


H1B 


-0.5993 


-0.1387 


0.0460 


0.055* 


H1C 


-0.6541 


-0.0565 


0.0141 


0.055* 


C2 


0.2794 (4) 


0.25326 (9) 


0.32603 (9) 


0.0364 (3) 


H2A 


0.4660 


0.2766 


0.3481 


0.055* 


H2B 


0.1553 


0.2892 


0.2948 


0.055* 


H2C 


0.3132 


0.2101 


0.2982 


0.055* 
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C3 


a im i fi\ 
U.3UZ1 (3) 


A AT 1 /n /'OA 

— U.UZ14Z (5 J 


A OAA 1 A C7\ 

u.zyuiy {/ ) 


A AT/1 A f1\ 

U.UZ44 {j ) 


i i 

CI 1 


-U.Zooy (3) 


A HOTO /I /OA 

U.UoZo4 (o) 


A 1 AC /I /I /"7\ 

U.iyM4 {/) 


A AT/1 T /TA 
U.UZ4Z (3) 


C1Z 


a A A&Q f1\ 

— U.44oo (3 ) 


A A1C 1 "> 

U.U3&1Z (S ) 


U. 13sy4 (/J 


A AT/1 1 /'lA 

U.UZ41 (3 j 




-U.oy41 (3) 


A A*7A/1 C /A\ 

u.u /U4d (y) 


A AA/1 *70 /OA 

u.uy4 /O [p) 


U.UZyZ (3) 


I I 1 T 

ri!3 


a OAT 1 

— U.oU / 1 


A A/ITA 

U.U4ZU 


a ac/^a 


A A1C* 

U.U33 


C14 


A *7*70 1 

—(J. / /ol (3) 


U.14Z43 (y) 


A 1 A/1 *7A /Q\ 

U.1U4 /U (o) 


A An£ (1 \ 

U.U3ZO (3) 


1 1 1 /i 


A A/1*7C 


A 1 ^Tl 

U. loZ3 


A A*71*7 

U.U /3 / 


A A1Q* 

u.u3y^ 


1 C 

CI J 


— U.olvo (3 ) 


A 1 Q£ 1 Q (d\ 

u. looiy (y) 


A 1 CQAQ (Q\ 

u. oyuy [p ) 


a An 1 (i\ 
U.U3Z1 (3 ) 


rll j 


— U.o /jo 


a ti/; 1 
U.Z3ol 


A 1 £CA 

U. IdjU 


A A1Q* 

u.u3y 


Clo 


A 1 *7AC /lA 

— U.3 /y j (3) 


A I CC/:/1 /OA 

U.l JD04 [p) 


A 1 A/1 1 O /Q\ 

U.ZU4Zo (o) 


a mm (i\ 
U.UZyZ (3) 


1 1 1 /: 
rllo 


U.Z /Z 1 


U. lo4 / 


A T/ITC 

U.Z^Z 3 


A AQC* 

U.U3J 


CZ1 


U.4oo3 (3) 


U. IUoUU [p) 


A /in AC /*7\ 

U.43Zyj (/) 


a men (i \ 
U.UZjy (3) 


CZZ 


A 1AAO /'lA 

u.3yuo \ j ) 


U. 1 /jU3 (5 ) 


U.4MZ / (/J 


U.UZo4 {3 ) 


CZ3 


A C11 A /1\ 

U.JZ3V (3) 


u.zud /o (y) 


A C 1 £ *7C /OA 

U.Mo/3 (o) 


A An O (1 \ 

U.U3Zo (3) 


riZ3 


A /I CCA 


U.ZDZ3 


A CIA 1 

U. j3U1 


A A1Q* 

u.u3y^ 


C24 


0.7501 (4) 


0.16978 (10) 


0.56265 (8) 


0.0364 (3) 


H24 


0.8379 


0.1913 


0.6073 


0.044* 


C25 


0.8481 (4) 


0.10248 (10) 


0.54336 (9) 


0.0400 (4) 


H25 


1.0057 


0.0780 


0.5746 


0.048* 


C26 


0.7182 (4) 


0.07032 (9) 


0.47872 (8) 


0.0371 (4) 


H26 


0.7863 


0.0239 


0.4657 


0.045* 



Atomic displacement parameters (A ) 





U n 


U 22 


t/ 33 


U 12 


U u 


U 23 


SI 


0.02626 (18) 


0.02805 (19) 


0.02859 (18) 


-0.00116(13) 


0.00074(13) 


-0.00361 (13) 


S2 


0.02892 (19) 


0.0374 (2) 


0.0351 (2) 


0.01037 (15) 


0.00660 (14) 


-0.00065 (15) 


Ol 


0.0362 (6) 


0.0348 (6) 


0.0586 (8) 


-0.0037 (5) 


-0.0001 (5) 


-0.0214 (6) 


02 


0.0419(6) 


0.0366 (6) 


0.0381 (6) 


0.0139 (5) 


-0.0090 (5) 


-0.0063 (5) 


Nl 


0.0245 (6) 


0.0282 (6) 


0.0231 (5) 


-0.0008 (4) 


0.0008 (4) 


0.0003 (5) 


N2 


0.0238 (5) 


0.0268 (6) 


0.0234 (5) 


-0.0031 (4) 


0.0017 (4) 


0.0001 (4) 


N3 


0.0288 (6) 


0.0227 (6) 


0.0240 (5) 


0.0000 (4) 


0.0003 (4) 


-0.0006 (4) 


N4 


0.0288 (6) 


0.0243 (6) 


0.0244 (6) 


0.0029 (5) 


-0.0037 (4) 


-0.0018(5) 


N5 


0.0322 (6) 


0.0251 (6) 


0.0273 (6) 


-0.0010(5) 


0.0034 (5) 


-0.0023 (5) 


CI 


0.0343 (8) 


0.0377 (9) 


0.0340 (8) 


-0.0035 (6) 


-0.0008 (6) 


-0.0093 (7) 


C2 


0.0401 (8) 


0.0297 (8) 


0.0382 (8) 


0.0071 (6) 


0.0068 (7) 


0.0080 (6) 


C3 


0.0261 (6) 


0.0221 (7) 


0.0235 (6) 


-0.0010(5) 


0.0024 (5) 


-0.0001 (5) 


Cll 


0.0214(6) 


0.0281 (7) 


0.0217(6) 


-0.0020 (5) 


0.0026 (5) 


0.0018(5) 


C12 


0.0225 (6) 


0.0274 (7) 


0.0223 (6) 


-0.0025 (5) 


0.0052 (5) 


0.0011 (5) 


C13 


0.0251 (7) 


0.0344 (8) 


0.0249 (6) 


-0.0026 (5) 


-0.0003 (5) 


0.0013 (6) 


C14 


0.0286 (7) 


0.0358 (8) 


0.0302 (7) 


0.0039 (6) 


0.0006 (5) 


0.0066 (6) 


C15 


0.0333 (8) 


0.0290 (8) 


0.0330 (7) 


0.0043 (6) 


0.0056 (6) 


0.0028 (6) 


C16 


0.0294 (7) 


0.0298 (8) 


0.0266 (6) 


-0.0012 (6) 


0.0032 (5) 


-0.0025 (6) 


C21 


0.0263 (7) 


0.0252 (7) 


0.0235 (6) 


-0.0021 (5) 


0.0003 (5) 


-0.0014 (5) 


C22 


0.0265 (7) 


0.0278 (7) 


0.0248 (6) 


-0.0009 (5) 


0.0057 (5) 


-0.0001 (5) 


C23 


0.0393 (8) 


0.0304 (8) 


0.0295 (7) 


-0.0020 (6) 


0.0098 (6) 


-0.0060 (6) 


C24 


0.0430 (9) 


0.0376 (9) 


0.0248 (7) 


-0.0078 (7) 


0.0002 (6) 


-0.0059 (6) 


C25 


0.0422 (9) 


0.0386 (9) 


0.0303 (7) 


0.0031 (7) 


-0.0090 (6) 


-0.0022 (7) 
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C26 0.0413 (8) 0.0301 (8) 0.03 



Geometric parameters (A, °) 




SI— C12 


1.7538 (15) 


SI— CI 


1.8018(15) 


S2— C22 


1.7710(14) 


S2— C2 


1.8050 (17) 


Ol— N5 


1.2208 (16) 


02— N5 


1.2226 (16) 


Nl— N2 


1.2793 (17) 


Nl— Cll 


1.4028 (17) 


N2— C3 


1.3754 (17) 


N3— C3 


1.3009 (17) 


N3— N4 


1.3148(17) 


N4— C21 


1.4029 (17) 


N4— H4 


0.8800 


N5— C3 


1.4720(18) 


CI — H1A 


0.9800 


CI — H1B 


0.9800 


CI — H1C 


0.9800 


C2— H2A 


0.9800 


C2 — H2B 


0.9800 


C2— H2C 


0.9800 


C12— SI— CI 


102.72 (7) 


C22— S2— C2 


100.39 (7) 


N2— Nl— Cll 


115.05 (11) 


Nl— N2— C3 


113.46 (11) 


C3— N3— N4 


119.26(12) 


N3— N4— C21 


119.70(11) 


N3— N4— H4 


120.1 


C21— N4— H4 


120.1 


Ol— N5— 02 


123.76 (13) 


Ol— N5— C3 


117.59(12) 


02— N5— C3 


118.65 (11) 


SI— CI— H1A 


109.5 


SI— CI— H1B 


109.5 


H1A— CI— H1B 


109.5 


SI— CI— H1C 


109.5 


H1A— CI— H1C 


109.5 


H1B— CI— H1C 


109.5 


S2— C2— H2A 


109.5 


S2— C2— H2B 


109.5 


H2A— C2— H2B 


109.5 


S2— C2— H2C 


109.5 


H2A— C2— H2C 


109.5 


H2B— C2— H2C 


109.5 


N3— C3— N2 


134.15 (13) 


N3— C3— N5 


113.05 (11) 



(8) 0.0070 (6) -0.0080 (6) -0.0051 (6) 



Cll — C16 


1 .400 (2) 


Cll — C12 


1.4205 (18) 


C12— C13 


1.4018 (19) 


C13 — C14 


1.381 (2) 


C13— H13 


0.9500 


C14 — C15 


1.385 (2) 


C14— H14 


0.9500 


C15 — C16 


1.374 (2) 


C15 — HI 5 


0.9500 


C16 — H16 


0.9500 


C21— C26 


1.387 (2) 


C21— C22 


1.399 (2) 


C22— C23 


1.391 (2) 


C23— C24 


1.380(2) 


C23— H23 


0.9500 


C24— C25 


1.379 (2) 


C24— H24 


0.9500 


C25— C26 


1.385 (2) 


C25— H25 


0.9500 


C26— H26 


0.9500 


CH — C12 — SI 


121.56 (10) 


C14 — C13 — C12 


121.98 (13) 


C14 — C13 — H13 


119.0 


C12 — C13 — H13 


119.0 


C13 — C14 — C15 


121.09 (14) 


C13— C14— H14 


119.5 


C15 — C14 — H14 


119.5 


C16— C15— C14 


118.39 (14) 


CI 6— CI 5— HI 5 


120.8 


C14— C15— H15 


120.8 


C15 — C16 — Cll 


121.74 (13) 


C15 — C16 — H16 


119.1 


CH — C16 — H16 


119.1 


C26 — C21 — C22 


120.22 (13) 


C26 — C21 — N4 


121.02 (13) 


l^ZZ V^Z 1 IN 4 


1 1 8 7£ (\ ")\ 
llo./D ^IZJ 


C23— C22— C21 


118.61 (13) 


C23— C22— S2 


119.38 (12) 


C21— C22— S2 


122.01 (10) 


C24— C23— C22 


121.13 (14) 


C24— C23— H23 


119.4 


C22— C23— H23 


119.4 


C25— C24— C23 


119.69(14) 


C25— C24— H24 


120.2 


C23— C24— H24 


120.2 
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N? C\ NS 

IN A V J IN J 


11 9 77 C1 11 


P74 Clf, 




1 ZU.HU ^ 1 J f 


C16 — Cll — Nl 


113.16 (12) 


C24 — C25 — H25 




119.8 


C16 — Cll — C12 


120.20 (12) 


C26 — C25 — H25 




119.8 


Nl — cil — C12 


126.61 (13) 


C25 — C26 — C21 




119.93 (15) 


C13 — C12 — Cll 


116.57 (13) 


C25 — C26 — H26 




120.0 


C13 — C12 — SI 


121.87 (11) 


C21 — C26 — H26 




120.0 


pi 1 \ti \h pi 

CI 1 — JN 1 — JNZ — C3 


-i /y.ou (ii) 


pn pn pii pir 
ClZ — C13 — C14 — CO 




U.2 (2) 


pi mi M/i f'O 1 
C.3 — JN 5 — JN 4 — Lz 1 


1 /O.JO (1 3) 


P11 P1/1 PK pi/: 

CI 5 — C14 — CO — CIO 




-1.6 (2) 


"nt/1 \n pi \n 
JN 4 JN 3 — C3 — JN Z 


1.0 (2) 


pii pir pi£ P11 

C 14 — C 1 5 — C 1 0 — C 1 1 




1 .6 (2) 


M/1 \n PI MC 

JN 4 JN 3 — C3 — JN 3 


— 1 /o.o4 (12) 


M 1 P11 Pl£ pic 

JN1 — Cll — Clo — CO 




— i /o.oy (13) 


\r1 \n PI Ml 

JN 1 — JNZ — C3 — JN3 


1.7 (2) 


pn P11 pu pi c 
ClZ — Cll — Clo — CO 




-0.4 (2) 


Ml xrn pi MC 

JN 1 — JNZ — C3 — JN J 


1 7Q A O /"I 1 \ 
1 /y.45 (11) 


Ml M/1 PT1 p^/: 

JN3 — JN4 — CZ1 — CZO 




1 A Cy\ 

-1.4 (2) 


P.1 \ * C /' ' ~> Ml 

Ol — JN5 — C3 — JN3 


1 yr I c\A f \ 1\ 

lol .y4 (13) 


Ml M/1 PT1 POO 

JN 3 — JN 4 — CZ 1 — CZZ 




1 *70 /ZA f\ 1\ 

1 /o.o4 (13) 


p*o mc pi mi 
UZ — JN J — C.3 — JN J 


_ i /.yu (iy) 


PO£ POI POO POl 

CZO — CZ 1 — CZZ — CZ3 




1 *7 {^)\ 

-1.7 (2) 


p.1 \ ' c pi MO 

Ul — JND — C3 — JNZ 


— lo.3o (lo) 


M/1 PO 1 POO POl 

JN 4 — CZ 1 — CZZ — CZ3 




1"70 OC / 1 1\ 

1 /5.Z5 (13) 


p»o mc pi mo 

UZ — JN J — C3 — JN Z 


1 £1 on /i a\ 
1o3.oU (13) 


pi/ P01 POO CO 

CZO — CZ 1 — CZZ — bZ 




1 "7Q Pll /I OA 

i /y.uj (izj 


»n \ti pi i pi<: 

JNZ — JN 1 — Cll — Clo 


— 1 /3.42 (12) 


M/1 PO 1 POO CO 

JN 4 — CZ 1 — CZZ — i>2 




— 1 .00 (IV) 


mo m 1 pi i pn 
JNZ — JN 1 — Cll — C1Z 


8.4 (2) 


PO CO POO POl 

CZ — SZ — CZZ — CZ3 




1(10 /'Q /11\ 

106.03 (13) 


pu pi i pn p 1 1 
Clo — Cll — ClZ — C13 


pi ni /i n\ 
-0.V3 (IV) 


PO CO POO PO 1 

CZ — S>2 — CZZ — CZ 1 




"70 Pi"7 /1 1 \ 

— /Z.O/ (13) 


m 1 pii pn p 1 1 
JN 1 — Cll — ClZ — C13 


1 oo n /"in 
1 / 1.12 (13) 


POl POO POl PO/1 

Cz 1 — CZZ — CZ3 — CZ4 




Pi O /0\ 
0.5 (Z) 


C16— Cll— C12— SI 


179.31 (11) 


S2— C22— C23— C24 




-179.83 (12) 


Nl— Cll— C12— SI 


-2.65 (19) 


C22— C23— C24— C25 




0.5 (2) 


CI— SI— C12— C13 


-7.47(13) 


C23— C24— C25— C26 




-0.9 (3) 


CI— SI— C12— Cll 


172.28 (12) 


C24— C25— C26— C21 




0.1 (3) 


Cll— C12— C13— C14 


1.0(2) 


C22— C21— C26— C25 




1.2 (2) 


SI— C12— C13— C14 


-179.22 (11) 


N4— C21— C26— C25 




-178.72 (15) 


Hydrogen-bond geometry (A, °) 










D—H-A 


D — H 


H-A 


D-A 


D — H 


N4— H4-S2 


0.88 


2.60 


3.0248 (13) 


110. 


N4— H4-N1 


0.88 


1.99 


2.6229 (16) 


128. 


C2— H2B -01' 


0.98 


2.36 


3.253 (2) 


151. 


C25— H25 -02" 


0.95 


2.45 


3.1901 (19) 


134. 


Symmetry codes: (i) ~x,y+l/2, -z+1/2; (ii) -x+2, -y, -z+1. 
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